The industries in which listed firms are concentrated in less developed equity markets are not random, nor entirely explained by the underlying composition of production. Listed firms and market capitalization are disproportionately concentrated in industries with low beta (measured with their beta with the market portfolio in the U.S.). We document a strong positive relationship between the industry-weighted country beta and the degree of market development across countries. Recent IPO activity confirms the result since new listings have higher betas than the average firm already in the market.
Introduction
This paper documents the fact that the industries in which listed firms are concentrated in less developed markets are not random, nor entirely explained by the underlying composition of production. In particular, listed firms and market capitalization are disproportionately concentrated in industries that exhibit low betas -as measured by the beta of each industry with the market portfolio in the U.S. in the period 1973-2003, our benchmark of a complete financial market. We show that there is a strong positive relationship between the industry-weighted country beta and the degree of development of equity markets across 56 countries. Recent IPO activity confirms the result since new listings have higher betas than the average firm listed in the market. The results are quite robust to different ways of measuring beta and financial development, and to different ways of aggregating firms into industries. Results are also robust to controlling for economic development and industrial composition, and to sample selection issues, as well as to other factors. Alternative explanations related to country and industry characteristics do not explain the results away.
Our findings are consistent with rational listing decisions in a standard CAPM-pricing context, where the listing decision depends upon the trade-off between diversification (Pagano, 1993; Benninga, Helmantel, and Sarig, 2005; Pastor, Taylor, and Veronesi, 2009 ) and private benefits of control (Dyck and Zingales, 2004) . Alternatives factors related to the value of a firm (e.g., size, growth opportunities, etc.) are also consistent with our findings.
Our paper brings three strands of literature together: financial development, composition of stock markets, and listing decisions. Regarding the first, it has been well documented that the development of financial markets varies widely across countries and in time (Goldsmith, 1973; King and Levine, 1993a; King and Levine, 1993b; Rajan and Zingales, 2003) . The cross-sectional determinants of this variation are relatively well understood, and have been mapped to the protection of creditors and investors, and the quality of the available information (La Porta et al., 1997; La Porta et al., 1998; Rajan and Zingales, 1998) . However, the time series determinants have been far less researched (although see Rajan and Zingales, 2003; Braun and Raddatz, 2007) .
As for the mechanisms through which financial markets develop, the literature has even less to say. This paper contributes most to these two issues by proposing a plausible mechanism through which stock markets may develop in time. The story is theoretically plausible and has strong empirical content. A good knowledge of the mechanics is particularly relevant when designing policies to foster financial development.
The industrial composition of listed companies also varies across countries, and some less developed exchanges exhibit high concentration. These differences in composition are important, for instance, when interpreting and explaining the properties of country index returns (see, among others, Lesser, 1974; Roll, 1992; Heston and Rouwenhorst, 1994) , or when exploring the benefits of global diversification as in Griffin and Karolyi (1998) . This paper adds to this literature by showing that both the degree of concentration and the composition vary systematically with the development of equity markets.
The IPO literature has made important advances in documenting the rationality of the listing decision (for a survey, see Ritter and Welch, 2002) , and it has been extended to the crosslisting decision of emerging market firms and stock market liberalization (Chari and Henry, 2004; Martell and Stulz, 2003; Bekaert and Harvey, 2003) . In theory, we now know that new listings may produce positive externalities because they increase risk sharing opportunities (Pagano, 1993) , or because they provide the market with information about non-listed companies (Subrahmanyam and Titman, 1999) . These effects are likely to be dependent on the composition of the market. Empirically, there is indeed an effect of new listings on the relative prices of the firms already in the market (Shleifer, 1986; Braun and Larrain, 2009; Hsu et al., 2010) . This paper provides a joint evolution of the industrial composition of the stock market that is consistent with rational listing choices, and that generates effects on the prices of other firms.
We also explore the consequences of these effects for the shape of the market at different stages of development. In this sense this paper is related to recent work by Chemmanur et al. (2010) and Boot et al. (2008) that shows how the incentives for listing are modified in time (the former), and across critical market characteristics such as liquidity and participation (the latter).
Of course the determinant for the listing decision we focus on here is not the only one.
There is literature that tries to explain, at the micro level, what the determinants of the public decision to go public are. Among others, these may be related to asymmetric information and evaluation costs (Chemmanur and Fulghieri, 1999) , competition and the revelation of confidential information (Bhattacharya and Ritter, 1983; Maksimovic and Pitchler, 2001 ), competition and innovation (Spiegel and Tookes, 2007) , and productivity and fixed costs (Clementi, 2002) . We look at some of these other determinants as alternative explanations for our results.
The remainder of the paper is organized as follows. Section 2 shows that the economic composition does not entirely explain the market composition of a country and the differences in composition between highly and less developed equity markets. Section 3 presents the data, our main results, and the robustness checks. Here we also contrast our results with alternative explanations existing in the present literature. Section 4 briefly concludes.
Stylized Facts
Equity markets are highly concentrated not only at the firm level but also at the industry level. If we group firms into 48 different industries, the largest industry accounts for one fifth of the number of firms and a third of the market capitalization in a typical country. Nearly half the number of firms and seventy percent of capitalization is concentrated in the top 4 industries. 1 Table 1 shows that this concentration is not homogeneous across countries, but it is significantly higher in places where the equity market is less developed as measured by the ratio of listed firms to population (see Table A1 for sample countries and their characteristics).
Whereas in Russia the top 4 industries concentrate 99% of market capitalization and an 85% of the number of firms, in the U.S. they account for only around 50% on each count. This is very much the case for each one of the eight different measures of concentration we looked at, and is not dependent on the particular way of splitting the countries. In some of these measures the cross-country variation is even bigger than that of the traditional proxies for financial development such as market capitalization or value traded over GDP.
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The pattern of concentration across countries also varies markedly. Banks, telecom and utility firms are over-represented in many countries when compared to industries such as personal services. But there is wide variation around the mean share of each industry. With respect to the average, highly developed markets have a much higher concentration of firms in industries with higher co-movement with the market. The fourth column of Table 2 shows how the share of firms in each of the 48 industries varies when comparing highly developed to less developed equity 1 These numbers are based on firm-level accounting and market data for the year 2001 from the Worldscope dataset, and Fama-French's 48 industry aggregation as we describe below. Data are available for 56 countries. 2 Although part of the concentration is mechanical (i.e., it is due to financial underdevelopment in the extreme cases), the observation persists when we focus on a subset of countries where all industries are represented.
markets (with the stars denoting the significance of a difference of means test). Industries are sorted by their -complete market beta‖, which we compute by regressing the monthly excess returns of each one against the -complete market‖ excess return in the U.S. in the January 1973 to December 2003 period. The series corresponds to the historical U.S. industry returns maintained by Ken French on his homepage.
It is apparent from the table that, relative to less developed markets, the share of low beta industries such as utilities, food, and telecoms is significantly lower in developed equity markets.
On the other hand, relative to the average, high beta sectors such as transportation, machinery, and wholesale are much smaller in less developed markets. Figure 1 shows that the relation is a good description of the data. The slope is not only very significant (more than four times its standard error) but also of a large economic magnitude: the (absolute) deviation is on average 1.3 percentage points from an average share that is, of course, only slightly above 2%. This means that the typical low beta industry would be between three and four times larger in poorly developed markets when compared to more developed ones.
The pattern is not eliminated when one accounts for the variation in the industrial composition of the different economies. Table 3 shows the differences between the economic and market composition across countries with both little and highly developed equity markets. For this analysis we were able to gather comparable output and value added data for only 34 OECD countries, disaggregated into 17 industry groups, from the OECD website. Although most of these countries are rich, we are still left with 13 financially underdeveloped markets when we apply the same definition of development as used above (see Table A1 ). We compare the share of revenue of listed firms to the share of output in the entire economy for each industry across the development groups (we get the same results when considering value added, not reported).
Lower-than-median-beta industries are overrepresented in all equity markets relative to their share in the economy. The magnitudes are quite large: whereas these account for little more than one third of economic output, their share in the equity market is twice as large in the typical country. What is also clear, though, is that the overrepresentation of low beta industries is much bigger in less developed equity markets (79% in the market vs. 39% in the economy) vis-à-vis more developed ones (60% vs. 34%). The last column in the table shows that all but one of the higher-than-median-beta-industries is relatively over-represented in well developed markets when compared to underdeveloped stock exchanges. Differences in the composition of production are much smaller across countries than those found in stock markets: the mean absolute difference of 3% in stock markets is 1.8 times larger than that of the economy. In this sense, variation in production has little hope of explaining all the variation in stock market composition, simply because it is too small. The composition of a country's economy, then, is important but large differences seem to persist in the representation of low and high beta industries across equity markets sorted by their degree of development. We return to this issue below.
There is much more to a market than its size relative to the economy. Industrial composition appears to change in a systematic way across countries, with high beta industries being particularly underrepresented in less developed markets.
Theoretical underpinnings
Our empirical finding that low beta firms tend to go public first is indeed consistent with rational listing decisions in a standard CAPM-pricing context, in a world where listing decisions depend upon the trade-off between diversification (Pagano, 1993; Benninga, Helmantel, and Sarig, 2005; Pastor, Taylor, and Veronesi, 2009 ) and private benefits of control (Dyck and Zingales, 2004) .
The intuition follows from the simple observation that as the act of going public involvesfrom the point of view of the entrepreneur who owns the firm-surrending at least part of the benefits of private control, in exchange for a piece of a well diversified stock market and the risk free asset. In this context, the entrepreneurs having low beta firms will be the ones more willing to go public, because their projects generate the higher gains from trade. This statement can indeed be formalized using a static CAPM model. 
Empirical Results

Data and the Empirical Approach
We explore the hypothesis that markets develop or complete starting with less cyclical firms and add increasingly risky ones by exploiting cross-country differences in the industrial composition and development of equity markets. We complement these results by comparing the characteristics of new share issues to those of the firms already listed.
The most direct implication of our hypothesis is that more cyclical firms will be listed in a more developed stock market. We could compute the market capitalization-weighted average beta of listed firms with respect to their own market. But this is of no use, of course, since it is always one by definition. That is, it is endogenous. We get around this problem by measuring betas using historical return data for the U.S. stock market over the last 30 years and by aggregating these into industries. The decision to use recent U.S. data is, of course, motivated by the fact that the U.S. is the largest and arguably the deepest and most developed equity market there is. It is also the one that has firms listed with the most varied characteristics, and in virtually every industry. For our purposes it is the market where one can convincingly argue that almost every firm that should be listed is listed. In other words, it is a market that is quite close to complete. We thus name the betas measured in that market as -complete market beta‖.
Firms in the U.S. may differ from those in other countries, and perhaps in systematic ways. Industries are likely to be more comparable in terms of the way they co-move with the economy, insofar as the manner in which demand and supply behave in the cycle is mainly of a technological nature. We believe that Ken French's benchmark 48-industry grouping captures in the broadest way possible the variation in the way returns behave, and we therefore take this as our starting point.
To estimate industry betas, we regressed the excess returns of each industry of the Fama French 48 industry classification (from January 1973 to December 2003) against the market excess return. During this period, the three major U.S. stock exchanges (NYSE, AMEX and NASDAQ) were included in the Fama French database, and all 48 industries had at least one listed firm in the market. The dataset also provides the average firm size and number of firms for each industry, which we later use for robustness. 4 These betas are reported in the first column of Our benchmark weighting scheme uses the number of firms. The advantage of using the number of firms weighted beta over market cap, revenues, or book asset betas stems from the fact that the number of firms in each industry in a given market does not depend on market prices, sales or accounting rules. Indeed, in our framework, relative prices do change in a systematic way as markets develop and the composition changes. This paper aims at documenting that the composition changes as cleanly as possible, leaving the pricing implications for future research.
Using the number of firms to weight market betas is also less data intensive, which is important for assessing the situation for the least developed markets. As an alternative we also use market capitalization weights to avoid giving too much importance to firms that may be irrelevant in each market because of their small size. We call the latter -Firm Beta,‖ and the former -Market
Beta‖. We use other weighting schemes in the robustness section. The average complete market beta for each of the 56 countries is reported in column 3 of Table A1 (column 4 for the market cap-weighted version).
Our benchmark measure of market development is the log of the number of listed firms to total population (see the first column of Table A1) . 5 This has been used before in the literature.
Albeit not the most popular measure, it has the advantage, again, of being independent of prices, this time at their general level. As an alternative measure of development, we use the more popular market capitalization to GDP.
The way we proxy for the different concepts is far from perfect, but we believe the measures we construct have the advantage of being transparent, simple and easy to compute. We address some of the many shortcomings they have in the robustness section.
Our benchmark cross-country is of the following type:
where the industry-weighted country beta is constructed as with being the weight of industry in country , defined as the number of listed firms in industry over the total number of listed firms in the market, and being the industry beta with respect to the complete market proxy, computed using the monthly returns in the U.S. from 1973 to 2003. We add to every specification per capita GDP to control for the level of economic (not financial) development.
Our prediction is that our estimate of is positive and statistically significant, so that the average market beta increases with market development.
Benchmark Results
Table 4 presents our basic results for the cross-country data. The estimate for the market development coefficient in column one is positive and highly significant: the industry-weighted country beta is strongly positively associated with market development. As can be seen in Figure   2 , the relationship is robust and generally coincides with people's impressions about the depth, development, or completeness of most markets. The industry-weighted country beta in our sample is 1.01. That is approximately the figure for countries such as Spain, New Zealand and Australia. At one standard deviation (0.0752) above the mean we find countries such as Japan, Germany, and the UK, which could work as proxies of a complete market, whereas one standard deviation below the mean is represented by countries such as Argentina or Zimbabwe.
The effect is of economic importance. The industry-weighted country beta of the countries generally regarded as well developed is around 10% higher than in places such as Mexico, India, Egypt, and China. Considering that the range of industry betas goes only from 0.5 to 1.4 (with a standard deviation of 20%), this implies a large difference. 6 For instance, the five industries with the highest beta in well developed markets account for a share of 18% of the total, around three times as large as in the less developed ones (6.5%).
When we measure financial development with the more traditional market cap to GDP the coefficient turns out to be equally positive, significant, and of very much the same magnitude as before (in Table 7 we show that this is also the case for a number of other measures). Also, the relationship goes over and above the level of development of the particular country. GDP per capita enters positively, though it is not always significant, and reduces only marginally the main effect.
Further Evidence
We provide two more pieces of evidence that support the view that markets develop from low to high beta industries. We first look at a smaller sample of 39 countries for which we have data going back to 1991, and see what has been the evolution of their industry-weighted country beta. These data are of lesser quality, but we see no particular reason for them to be biased for or against industries sorted on their beta.
According to almost any measure, the 1990s were the period in which markets developed the most. Panel A in Table 5 shows that the average number of listed firms increased almost threefold from around four per million to more than eleven per million. Market capitalization to GDP increased from 35% to 78% in the same period. If our hypothesis is correct, one would expect to see average industry complete-market betas increasing rapidly. And this is exactly what we find: the industry-weighted country beta in the typical country grew about 5% in those ten years. And the economic magnitude is comparable to what we found before. 7 The difference is, again, very significant in statistical terms. Equity markets have not only been growing in size lately, but their composition has been changing rapidly towards higher beta sectors.
The second piece of confirming evidence comes from new stock issues. If our story is correct, we should expect to find that firms that list at any point in time tend to have a higher (complete market) industry beta than those that are already listed. Using IPO data from 7 Based on the coefficients from the cross-country regression, and preliminary evidence from an exercise on the U.S. time-series for the period 1927-2003 (not reported), one would have expected an increase of between 2.5% and 6.3%, quite close to the actual number.
Thompson Financial's SDC Platinum for the entire 1990-2003 period, 8 we compute the average industry market betas of IPOs for 54 of the 56 countries in our sample. 9 The results show that the average beta of IPOs (1.0403) is much higher than the average beta of the firms already listed (1.0159). This difference is statistically significant as Panel B of Table 5 reports, and the effect is present in both developed and underdeveloped equity markets, although the effect is only significant within the former group. Finally, the fact that IPO betas are lower in less developed markets than in more developed ones provides confirming evidence of our main finding, only this time from a different dataset.
Robustness
The relationship between market development and its composition does not depend on the detail of how we measure the different concepts. Here we look at alternative factors related to the value of the firm, different ways of weighting (complete market) industry betas to compute country aggregates, variations in the definition of industries, other ways of measuring industryweighted country betas and equity market development, and we address potential sample issues.
The main result is robust to all these changes to the benchmark specification.
First, we used measures of value different than beta. In particular, we explore growth opportunities and size. 10 In the case of the former, firms with high growth opportunities will ceteris paribus fetch a higher value in the market. 11 In our context one expects these to be the first to list. A number of low beta industries, such as utilities and food products, are likely to have higher growth opportunities at early stages of economic development when compared to their 8 Henderson et al. (2006) present a comprehensive study of this dataset, including all types of equity issues and debt issues. 9 There were no IPOs for Slovakia and Liechtenstein during that period. 10 We thank an anonymous referee for pointing out these additional alternatives. 11 This argument has already been explored in the IPO literature (Pagano, Panetta, and Zingales, 1998; Pagano, Panetta, and Zingales, 1996; Pastor and Veronesi, 2005; Pastor et al., 2009 ).
developed countries counterparts. This means that, in relative terms, the incentive for the entrepreneur to list a firm in this type of industries is particularly strong in less-developed markets. As this happens these industries are able to finance their expansion projects, whereas the other firms can wait for better market conditions.
To verify the empirical content of this hypothesis, we ran a regression using the industryweighted market-to-book ratio as the dependent variable. The ratio is computed as the average figure in the less developed markets and is intended to measure growth opportunities available to the firms in those countries. This market-to-book ratio is still exogenous to each particular market and so the country aggregate depends just on the weights of each industry in that market. Our results show that it is indeed the case that high grow firms tend to go public first (Column one in Panel A of Table 6 ). This is consistent with our hypothesis that the structure of the market is linked to the going-public decision, this time being measured with this alternative metric.
Life cycle theories suggest that firm size could also explain the composition of equity markets because it matters for the best time to go public (see, for instance, Pagano et al., 1998; Chemmanur and Fulghieri, 1999) . One would expect larger firms in less developed equity markets to be the first ones to reach the -listable size,‖ and hence to see that larger firms go public first. Stretching our approach a little, we assume that firm-level variation in size within industries is small relative to cross-industry variation and compute average firm size in each sector using Ken French's data. Again, the results confirm our general hypothesis since we find the negative coefficient of market development on size we expected (Column two in Panel A of Table 6 ).
One potential issue with our results is that using the number of firms as weighting factor may be determinant. This is our preferred measure because it is cleaner in the sense of being less dependent on prices and accounting differences. Still, we computed country betas using weights based on market capitalization, revenues, and the book value of assets. These turned out to be highly correlated with our firm number-based measure and between each other (pair-wise correlations ranged from 0.61 to 0.94, all of them significant at levels well under 1%). They were also similarly strongly correlated to our measures of financial development. Columns one, two and three in Panel B of Table 6 show that when these replace our benchmark measure the results are very much unchanged. When aggregating into industries, the variation across countries in the share of each one is significantly larger than the variation within each country in average accounting and valuation metrics. Other Financials is represented in 98% of the countries in our sample. When we break this industry into the four finer categories, only 54% of the countries have at least one listed firm in all industries of the group. A less disaggregated industry definition emphasizes continuous variation in size across industries in the identification of the effect. A more detailed classification focuses more on the discrete difference between having some versus having no firms in the industry. We explore both sources of identification in turn.
Using this new 17-industry classification we are still able to capture the relationship between stock market development and average industry complete-market beta. Column four in
Panel B of Table 6 shows that the coefficient of interest is still positive, statistically significant, and that it remains within the same order of magnitude as our benchmark results.
At the other extreme, we computed country betas using a dummy variable that takes a value of one if the industry is represented by at least one firm, and zero if no firm from the industry is listed. This means that, if you look only at the industries that are represented in a market, we are asking whether industry-dummy-weighted country betas increase with development. The coefficient is still very significant statistically, but accounts for around half the economic effect we found before (column five in Panel B). This means that identification stems from both the discrete and the continuous character of the data. The bulk of the identification, then, does not stem from the mere fact that some industries are simply not represented at all in less developed markets.
The CAPM states that returns come only from differences in industry betas. We know that other factors different from beta -such as size and value-have empirical value on their own. We could be mistaking betas with those other factors. We do not see this as particularly damaging since, under a broader interpretation of our hypothesis, these other sources of risk also determine value, the IPO decision and therefore the way the composition of the market evolves.
In any case, we compute a multifactor market beta using Fama and French (1992) 's three factor specification, and use these conditional betas to measure average industry complete-market betas across countries. The results are in the sixth column of Panel B in Table 6 . Overall, we conclude that the details on how one measures systematic risk are not material for the findings. We reran our benchmark regression in restricted samples thought to capture the completeness of our data. Even after imposing coverage of at least 75% of the firms or market capitalization -that is, little over half the sample-the coefficient for equity market development was still positive and highly significant (Panel C in Table 6 ). The magnitude changed but mostly remained the same order of magnitude as before.
The results are also robust to specific listed industries. For instance, all of the countries in our sample have at least one utilities firm listed in its stock market and, as mentioned above, 98%
of the countries in the sample have at least one financials industry listed firm. Since utilities and financials are low and median beta industries respectively, these two sectors might be driving the results. In order to control for this fact, we reran our benchmark regression without any firms from the utilities or financials industry. The relationship between the average industry completemarket beta and market development continues after we remove all utilities and financials firms.
The coefficient of interest remains within the same magnitude as in the benchmark specification (0.0281 with a standard error of 0.0042) and is still highly significant.
We defined the complete market as the U. This result shows that industry betas in developed markets are similar. The second way to test how similar industry betas are among developed markets is by testing the rank correlation between country industry betas and the U.S. industry betas. The average rank correlation of the 12 We used this period due to the availability of industry returns from FTSE.
countries with all industries represented is positive (0.473) and statistically significant at a 1% level.
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Since industry betas in developed markets are similar, using the U.S. or any other market that has representation of all industries would preserve our main finding that markets develop from low to high beta industries. Moreover, industry betas rank correlations show that low beta industries, such as utilities, are low beta in the U.K., Japan, or any other developed market. Using a different complete market proxy makes no difference, simply because betas are quite similar in all well developed stock markets.
Another concern that may arise is the specific period selected to define the complete market proxy (1973 to 2003) . In this case, our choice was motivated by the fact the three major U.S. stock exchanges were included in the sample (NYSE, AMEX and NASDAQ). To test the relevance of this argument we estimated industry betas for the U.S. for three different sample periods and contrasted them with our benchmark results. Again, rank correlations were all high (from 0.61 to 0.98), positive, and statistically significant. This means that, at least in the U.S., empirically the rank of sectors based on beta does not change materially as the markets develop.
We also checked that our particular measures of equity market development -the number of listed firms to population and market capitalization to GDP-were not material to the results. Almost any size or activity-measure of equity market development works similarly well (stock market turnover, stock market value traded). Variables related to accounting quality and shareholder protection, thought to determine development, also enter positively and in a highly significant manner in the regression. In all these cases the economic magnitude is very similar.
Legal origin and creditor rights enter with the expected sign but are typically not significant.
Variables that proxy for bank development enter positively, but typically drop out when included together with stock market development measures (not reported).
Alternative Explanations
Country Characteristics
The first alternative explanation for our results is the one related to the industrial composition of production. That is to say, low industry-weighted beta countries are countries that tend to specialize in relatively low beta industries, and hence the observed stock market composition is simply a reflection of the underlying industrial composition. We have already
shown that the composition of production does not vary nearly as much as that of stock markets and, therefore, cannot completely explain away our result. The effect was also shown to be robust to measures of general economic development, generally thought to be the cause of differences in production. Finally, the evidence regarding the way average industry complete-market betas have changed in the last ten years also argues against this being explained away with economic composition. Indeed, the change in the underlying composition of the economy would need to be implausibly rapid.
Here we address the issue more directly by computing industry-weighted country betas using the shares of sectors in the economy as weighting factor (i.e., ‗economy betas') -as opposed to those in the stock market-and then running the benchmark regression controlling for this variable. Ideally one would compute country betas using for each of the 48 industries and all the countries in our sample. Unfortunately, these kinds of data are not widely available, especially at that level of industrial disaggregation. We were able, however, to gather economic composition data for all the OECD countries (36 out of the 56) for 17 different sectors (see Table A1 for the countries and Table 3 for the industries included in this analysis). We then computed industryweighted country betas by weighting the industry betas with both the country shares in total value added, and in total output. 14 The correlation between country betas using production and stockmarket weighting factors is high (around 0.44) and statistically significant (at a 1% level), while that with per capita GDP is also positive, but smaller (0.25) and not significant. Table 7 presents the results. We first check that after aggregating the 48 industries in 17 sectors, and reducing the sample to 34 countries there is still a positive association between industry-weighted country beta and market development (columns one and four). Once again, the result is very robust: the sign is positive, the coefficients as statistically significant as before, and of pretty much the same economic magnitude. The results below are likely not to be dependent on the way we aggregate industries, and the sample countries. The following columns add to the benchmark specification the country beta constructed by weighted the shares in value added (‗economy value added beta') and the share in output (‗economy output beta') as controls. As expected, the coefficients of the ‗economy betas' are positive, although not always significant.
There is indeed a positive association between economy betas and stock-market betas, but the link between the latter and economic development is not dependent on this. Our coefficient of interest is very much unchanged when we control for average industry complete-market economy betas. The results when using stock-market revenues and assets, and other measures of stock market development are virtually the same (not reported).
Industry Characteristics
Firms and industries are different in a number of dimensions that could be correlated with their market beta. If these other characteristics somehow interact with stock market development (or any other strongly associated country variable) in the same direction as betas do, we could be capturing this, rather than our effect. To address this possibility, we gather a number of different industry characteristics using the industry information from the U.S. and weight them using the industry shares in each market to get a measure of the intensity of each characteristic. We consider external financing needs, asset tangibility, productivity, information available, financial integration, and idiosyncratic risk. All of these characteristics can be linked to alternative reasons for listing. The results are presented in Table 8 .
As discussed by Rajan and Zingales (1998) , dependence on external funds across different industries may prevent firms from more dependent industries from listing on the stock market, especially in less developed markets. We include in our benchmark regression a proxy of country external finance dependence, built using firm data for U.S. firms from 1996 to 2003. We do so by relying on the industry weighted average of Rajan and Zingales's measure for external finance dependence. 15 It is not the case that in our sample less developed equity markets exhibit significantly fewer firms in industries that require more external funding. Indeed, the correlation between development and this measure is slightly negative (though borderline insignificant). The variable is negatively related to industry-weighted country beta, and when included in the benchmark regression does not invalidate our main finding (column 1 in Table 8 ). 15 Rajan and Zingales's measure of external finance dependence (RZ) for each firm is given by
Another possibility is that firms differ in terms of the tangibility of their assets, and protection for less tangible ones is poorer in less developed markets (Braun, 2003; Braun and Larrain, 2005) . If this is so, one would expect firms with many intangible assets to have more difficulty in getting external funds, and so to be underrepresented in equity markets. Indeed, stock market tangibility is negatively correlated with both financial development and country beta. Yet, when included in the regressions, our main result is virtually unchanged (column 2 in Table 8 ).
These results are also related to Spiegel and Tookes (2007) 's innovation argument if one accepts that lower tangibility is a proxy for high innovation since fixed assets are less important to generate innovation relative to intangible ones.
As proposed by Clementi (2002) , industries with high total factor productivity (TFP) may have a higher likelihood of being listed in the stock market than the ones with a low TFP. The reason would be that, for these firms, operating at a scale smaller than the optimal would be particularly costly, and so would lead them to raise capital from the markets. Using the 2000-2005 average industry 4-factor TFP from the NBER, we include in our benchmark regression a proxy of each market's total factor productivity. Since TFP data is only available for manufacturing industries we focus on these in this test (column 3 in Table 8 ). More developed equity markets are indeed relatively more concentrated in industries with high TFP. But, again, country betas remain positively and significantly associated to stock market development. The coefficient is virtually the same as before.
Evaluation costs may also be important in the listing decision since higher costs would lead to a lower market price (Chemmanur and Fulghieri, 1999) . In order to check that this is not behind our results we computed an analysts' coverage variable by counting the number of analysts that, according to Bloomberg, follow each firm in the U.S. and aggregating at the industry level. Under the assumption that a higher number of analysts means a lower cost of evaluating a company, this variable is a proxy for these costs. When we include this variable in the regression, it does not enter significantly and has little effect on the country beta (column 4 in Table 8 ).
Another possible explanation is due to a higher economic and financial integration of developed countries. If more developed countries are more integrated, there may be the case that our results (higher correlation with the business cycle) are simply capturing this phenomenon. To address this issue we included in our basic specification the measure of equity market segmentation proposed by Bekaert et al. (2010) . Consistent with theory, the measure of segmentation enters with a negative, and significant sign in the regression, yet our results remain virtually unchanged (column 5 in Table 8 ).
A final potential problem is that it may be diversifiable risk instead of market risk that we are picking in our variables. Brown and Kapadia (2008) show that firms with higher idiosyncratic risk have been listing in the U.S. at a time when, by most traditional measures, stock market was becoming more developed. In our sample, idiosyncratic risk is uncorrelated to both equity market development and country betas. When included in the benchmark regression it has no effect on the coefficient of interest (column 6 in Table 8 ).
In the end, a number of characteristics of firms (more precisely of industries) do matter significantly for the listing decision as (mostly) theoretical work has hypothesized -although not all of them necessarily in the same direction. More important, they appear to hamper the ability of firms to list differently across countries sorted on financial development. Tangibility and productivity seem to be particularly relevant. Yet, none of them modify the size of the average industry complete-market beta coefficient. Megginson et al. (2004) present the idea that privatizations can spur financial market development in a country. Subrahmanyan and Titman (1999) support this idea and argue that a privatization through the stock market exposes costly information to investors that otherwise would have to pay for. This serendipitous information, as they call it, could encourage entrepreneurs to go public after the privatization has taken place, due to the new information available and the bigger base of informed investors.
Privatization
Under our hypothesis that markets develop from low to high beta industries, privatization would encourage new firms to go public, and therefore help to develop the market, only if the privatization comes from a low beta industry. It may also be that less developed stock markets have a higher concentration of low beta industries simply because those countries begun privatizing utilities, telecoms, and other low-beta, regulated firms much later than rich countries.
To examine whether it is the latest privatization wave that drives our results we looked at the firms Megginson (2004) identifies as privatized in each country and computed their completemarket betas. 16 Indeed, telecommunications firms were the most commonly privatized firms through IPOs, and are one of the industries with the lowest betas. However, this turned out to be a common factor across countries and did not vary with the level of development in any significant way. The industry-weighted country beta using only the privatized firms had a small (0.1) and insignificant correlation with equity market development. This is mostly because the share of privatized firms in the total number or market cap is quite small (with a median of 1.6% across countries), and only weakly correlated to underdevelopment. We excluded privatized firms from both the measure of equity market development and when computing country betas and checked whether excluding these firms made any difference. It did not, as our coefficient of interest was virtually unchanged (see column 7 in Table 8 ).
Conclusion
We document a strong positive relationship between the level of equity market development and the country beta relative to a complete market benchmark. This relationship holds across countries and is not completely explained by the underlying composition of production. This relationship suggests that markets develop from low to high beta industries.
The results suggest at least two novel effects that we feel are worth testing and further exploring. First, they imply that expected relative returns (and relative market prices) do change (in predictable ways) with the state of development. Second, they point to the possibility that the decision to go public is perhaps not as simple as typically thought, but has important dynamic considerations.
Regarding financial development literature, we move from the critical issues of documenting that markets are differently developed and asking why this is so, to the issue of how they develop.
Focusing on the mechanism, the paper contributes to complementing the policy implications suggested by the literature. Improving investor protection and diminishing informational asymmetries certainly helps but would not be enough to trigger development in the presence of a listing decision that is this elaborate. Furthermore, the inherent dynamic externality behind the development process opens the doors to policy interventions that go well beyond providing the basic contracting and property rights institutions. Finally, our results also provide a new measure of stock market development that may be useful for future research in the area. We show that our measure is similarly correlated to other variables that are typically thought to proxy for the deep determinants of financial development. Unlike the traditional measures, however, this one is not based on the size of the market and is well-grounded on one (albeit particular) mechanism through which markets would develop. Max share is the weight of the industry with the highest share in the market averaged out across countries in each development group. C6 (C4) is the sum of the 6 (4) biggest industry shares in the country averaged out across countries in each development group. Firms means that industry weights were computed as the number of listed firms in each industry over each country's total. Market Cap means that weights were computed as the market cap in each industry over each country's total. Firms were classified using the Fama French 48 industry classification. Development groups were divided in high and low using the median of the ratio of number of firms to population as a cutoff rule. Significance (p-value): * 10%, ** 5%, *** 1%. Share of Revenues corresponds to the total revenues of listed firms in each industry over each country's total averaged out across the countries in each development group. Share of Output is each industry's share in total output in the entire economy. The share of output is rebased so that the total in each country adds up to 100%. Industry beta is computed by regressing the monthly excess returns of each industry against the complete market excess return in the U.S. in the January 1973 to December 2003 period. Significance (p-value): * 10%, ** 5%, *** 1%.
Tables
(1) The dependent variable (Firms Beta) is the country's firm weighted average industry complete-market beta. Ln (# Firms / Pop) is our benchmark proxy for market development, Market Cap to GDP is an alternative market development measure and Ln (GDP pc) PPP, the log of the country's gross domestic product per capita at power purchasing parity, is used as a control for the country's economic development. Industry betas are computed by regressing the monthly excess returns of each industry against the complete market excess return in the U.S. in the January 1973 to December 2003 period. Firms were classified using the Fama French 48 industry classification. Robust standard errors. Significance (p-value): * 10%, ** 5%, *** 1%. Firm weighted size is the industry-weighted average firm size in each country. Firm weighted market-to-book is the industry-weighted country average market-to-book ratio in countries with low market development. Market cap beta, revenues beta and book assets beta are the country's market cap, revenues and book assets weighted average industry complete-market beta. FF17 industry aggregation is the country's firm weighted average industry complete-market beta using the Fama French 17 industry classification. Dummy weighted beta is the country's average industry complete-market beta where industry weights are computed as one if there is at least one listed firm in the industry and zero otherwise. Multifactor firms beta is the country's firm weighted average industry complete-market beta where the industry beta corresponds to the market beta of the Fama French (1992) three factor model. Firms beta 25% firms, 50% firms and 75% firms are the country's firm weighted average industry complete-market beta where the total number of firms of each country in the Worldscope database is at least 25%, 50% and 75% of the total number of firms of the WDI sample respectively. Firms beta 25% market cap, 50% market cap and 75% market cap are the country's firm weighted average industry complete-market beta where the total market capitalization of each country in the Worldscope database is at least 25%, 50% and 75% of the total market capitalization of the WDI sample respectively. Ln (# Firms / Pop) is our benchmark proxy for market development. Industry betas are computed by regressing the monthly excess returns of each industry against the complete market excess return in the U.S. in the January 1973 to December 2003 period. Firms were classified using the Fama French 48 industry classification. Robust standard errors. Significance (p-value): * 10%, ** 5%, *** 1%.
(1) Firms beta is the country's firm weighted average industry complete-market beta. Ln (# Firms / Pop) is our benchmark proxy for market development. External finance dependence is the country's firm weighted Rajan and Zingales measure of external financial dependence. Asset tangibility is the country's firm weighted ratio of fixed assets to total assets in each industry. Manufacturing Beta is the country's firm weighted beta of the manufacturing industry firms only. Total Factor Productivity is the country's firm weighted 4-factor TFP of manufacturing industry firms. Analyst Coverage is the country's firm weighted number of analysts that follow a firm in each industry. Idiosyncratic risk is the firm weighted average of industry idiosyncratic risk. Ln (# Firms / Pop) w/out privatized is our benchmark poxy for market development without counting firms that were listed as a government privatization. Firms beta w/out privatized is the country's firms weighted average industry complete-market beta without including firms that were listed as a government privatization. Industry betas are computed by regressing the monthly excess returns of each industry against the complete market excess return in the U.S. in the January 1973 to December 2003 period. Firms were classified using the Fama French 48 industry classification. Robust standard errors. Significance (p-value): * 10%, ** 5%, *** 1%. 
Figures
/ Figure 1 -Market composition varies with the level of development
The graph shows the difference between the average market share of high developed equity markets minus low developed equity markets against complete market industry beta. The market share of each industry corresponds to the number of listed firms in each industry over each country's total, averaged out across countries in each development group. Industry betas are computed by regressing the monthly excess returns of each industry against the complete market excess return in the U.S. over the January 1973 to December 2003 period. Firms were classified using the Fama French 48 industry classification. Development groups were divided as high and low using the median Ln (number of firms / population) as a cutoff rule.
Figure 2 -Complete Market Betas increases with Market Development
The graph shows the country's firm weighted beta against Ln (# Firms / Pop) which is our benchmark proxy for market development. Industry betas are computed by regressing the monthly excess returns of each industry against the complete market excess return in the U.S. over the January 1973 to December 2003 period. Firms were classified using the Fama French 48 industry classification.
